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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

L This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Degree type (I) 
[Formula 1] 



(Ar shows among a formula the aryl group permuted by the phosphorous acid radical, and n 
shows five or more numbers. ) Fori (phosphono aryl acetylene) expressed or its salt. 
[Claim 2] Fori (phosphono aryl acetylene) according to claim 1 whose aryl group is a 
ring type aryl group, or its salt. 

[Claim 3] Fori (phosphono aryl acetylene) according to claim 2 whose aryl group is a 
phenyl group, or its salt. 

[Claim 4] Fori (phosphono aryl acetylene) according to claim 1 to 3 whose aryl group 
permuted by the phosphorous acid radical is 4-phosphono phenyl group, or its salt. 
[Claim 5] The chiral sensor which consists of Fori (phosphono aryl acetylene) or its 
salt according to claim 1 to 4. 

[Claim 6] The chiral sensor according to claim 5 Fori (phosphono aryl acetylene) or its 
salt of whose is Fori (4-phosphono phenylacetylene) or its salt. 

[Claim 7] The optical-resolution agent which consists of Fori (phosphono aryl acetylene) 
or its salt according to claim 1 to 4. 

[Claim 8] The chiral sensor according to claim 7 Fori (phosphono aryl acetylene) or its 
salt of whose is Fori (4-phosphono phenylacetylene) or its salt. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to new Pori (phosphono aryl acetylene) 
which has the aryl group permuted by the phosphorous acid radical or its salt, the 
chiral sensor using it, and the optical-resolution agent using it. Pori (phosphono aryl 
acetylene) of this invention or its salt is the ingredient which has stereoregularity, 
and showed circular dichroism under existence of the optically active substance, and was 
excellent in the solubility over water, and is useful as a chiral sensor or an 
optical-resolution agent. 
[0002] 

[Description of the Prior Art] As matter which has optical dissymmetry, many things, 
such as what has asymmetrical carbon, and a thing which has the so-called molecular 
dissymmetry, are known, and these matter is widely used in the industrial world as 
high-performance material, such as an optical-resolution agent, a liquid crystal 
ingredient, a chiral sensor, and a non-linear optical material. Also in these 
dissymmetry molecules, the high polymer which has molecular dissymmetry attracts 
attention in recent years, and Pori (methacrylic-acid triphenylmethyl) (JP, 56-106907, A) , 
an optical-activity polyacrylic acid amide derivative (JP, 56-167708, A) , etc. which have 
the helical structure, for example and have high optical activity are known. 
[0003] Moreover, this invention persons have found out that the polymer of acetylene 
shows the induction circular dichroism (ICD) of a fission mold to optical activity amine 
and amino alcohol in an organic solvent like dimethyl sulfoxide (DMSO) previously 
(4-carboxyphenyl) (JP, 9-176243, A) . By this unique property, it was useful as a chiral 
sensor or an optical-resolution agent, however — the class of amino acid which a lot of 
optically active substance is required for the manifestation of ICD in the inside of an 
organic solvent, and discovers ICD underwater — a limit — it is — more — high 
sensitivity — and development of the water-soluble polymer which answers the chirality 
of the wide range optically active substance was desired. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention offers the water-soluble 
polymer which is high sensitivity more and answers the chirality of the wide range 
optically active substance. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, 
as a result of repeating research wholeheartedly, as for this invention persons, Pori 
(phosphono aryl acetylene) which is the polymer which has phosphorous acid residue in a 
side chain found out that an organic solvent and underwater either discovered ICD to 
high sensitivity. It answered in high selection to the aminosugar which contains further 
the streptomycin which is an antibiotic to all the amino acid from which 20 kinds are 
reached especially underwater, and ICD was shov/n. 
[0006] That is, this invention is a degree type (I). 
[0007] 
[Formula 2] 
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[0008] ( — Ar shows among a formula the aryl group permuted by the phosphorous acid 
radical, and n shows five or more numbers.) — it is related with Fori (phosphono aryl 
acetylene) expressed or its salt. Moreover, this invention relates to the chiral sensor 
which consists of said Fori (phosphono aryl acetylene) or its salt, or an 
optical-resolution agent. 

[0009] Although development of an underwater dissymmetry discernment system was actively 
studied within and without the country from a viewpoint of an environmental problem in 
recent years, there was almost no example which detected the chirality of the amino 
alcohol containing amino acid or aminosugar to high sensitivity underwater until now. 
Although this invention persons developed Fori (carboxy aryl acetylene) which has a 
carboxyl group in a side chain previously (JP, 9-176243, A) , they were not what has not 
necessarily sufficient engine performance in points, such as sensibility and water 
solubility. Instead of the carboxyl group of a side chain, the new chirality discernment 
ingredient with which sensibility and water solubility have been improved sharply was 
able to be invented by having used the phosphorous acid derivative with more strong 
acidity. For example, a degree type (II) 
[0010] 
[Formula 3] 




[0011] It comes out, and Fori (4-phosphono phenyl) (acetylene) (henceforth a polymer 1) 
expressed is made into an example, and is explained. The polymer 1 was a yellow 
solid-state, has absorption in an ultraviolet-visible region, and showed the induction 
circular dichroism (ICD) peak of a fission mold in DMSO to this field under an optical 
activity amine or amino alcohol existence. For example, the induction circular dichroism 
(ICD) peak of a fission mold was shown under (R)- of optical activity, or 
(S)-l-(l-naphthyl) ethylamine (compound (2)) existence. The absorption spectrum and CD 
spectrum of a polymer 1 under the (R)- or (S)-l- (l-naphthyl) ethylamine existence in a 
room temperature (about 25 degrees C) are shown in drawing 3 among DMSO. (a) in drawing 
3 is [CD spectrum of polymer l-(R)-l-(l-naphthyl) ethylamine and (c of CD spectrum of 
polymer 1-(S)-1- (1-naphthyl) ethylamine and (b)) ] the absorption spectrums of polymer 
1- (R) -1- (1-naphthy 1) ethylamine. 

[0012] an amine and amino alcohol optical activity [ result / this ] — the phosphono 
radical of a polymer 1 — interacting — therefore, a principal chain — right and left 
— either — since the distorted helical structure was formed in the one direction, it 
is thought that ICD appeared. Furthermore, a polymer 1 is the following type [0013], 
[Formula 4] 
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[0014] Compound (2) come out of and expressed Although ICD was similarly shown under the 
optical-activity amine of - (10), or amino alcohol existence, it turned out that the 
fission pattern of ICD changes with **** arrangement of the optically active substance 
to be used, and there is an inclination which shows ICD of a same sign if **** 
arrangement is the same. If this property is used, it is possible to use ICD of a 
polymer 1 as a means to expect **** arrangement of various amines. Moreover, when the 
amount of an amine was changed and the reinforcement of ICD was measured, it turned out 
that ICD reinforcement reaches saturation in an almost equivalent amine. Considering 
that the amine of 10 or more equivalence was required in the case of the polymer of the 
acetylene (4-carboxyphenyl) compounded before for ICD reinforcement to reach saturation, 
it can be said that the polymer 1 of this invention is high sensitivity very much. The 
result of ICD in DMSO of the optical-activity amine of compound (2) - (10) described 
above to Table 1 and the polymer 1 under amino alcohol existence is shown collectively. 
[0015] 
[Table 1] 
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[0016] In addition, the Measuring condition of ICD in Table 1 is as follows. 
Measuring condition (Table 1) 

polymer 1:1.0 mg/mL:5. 6mmol monomeric unit / mL chiral amine / 1 (mole ratio); polymer 

50 solvent: — DMSO eel length: — 0.05cm measurement temperature: — room temperature 

(about 25 degrees C) 

[theta] ; unit (degree cm2 dmol-1) 

lambda; unit (nm) 

[0017] The polymer 1 is meltable in water and underwater as well as DMSO showed ICD of a 
fission mold to optical activity amine and amino alcohol, and a pan under amino acid 
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existence at con jugated^double-bond absorption of a polymer principal chain. For 
example, the polymer 1 of this invention showed ICD of a fission mold in underwater 
measurement with (S) -phenyl ARANI Norian (compound (S) -7) of optical activity, or 
(S) -leucine (L-leucine). CD and the absorption spectrum under (S) -phenyl ARANI Norian 
(7) existence in underwater and a room temperature (about 25 degrees C) are shown in 
drawing 4 . (a) in drawing 4 is CD spectrum of polymer 1-(S) -phenyl ARANI Norian, and 
(b) is the absorption spectrum of polymer 1-(S) -phenyl ARANI Norian. 
[0018] The underwater absorption spectrum and underwater CD spectrum of a polymer 1 
under (S) -leucine existence (underwater, -10 degrees C, 0 degree C, and 25 degrees C) 
are shown in drawing 5 . CD spectrum (each of a polymer 1-(S) -leucine, 25 degrees C, 0 
degree C, and -10 degrees C) and (d of (a) in drawing 5 , (b), and (c)) are the 
25-degree C absorption spectrums of polymer l-(S)-7. Furthermore, a polymer 1 is the 
following type and [0019], 
[Formula 5] 

NH2 NH2 
(5).5 (S>6 




QQ...OH 

[0020] Compound (5) come out of and expressed ICD was similarly shown under - (9) and 
the optical-activity amine of a compound (11), or amino alcohol existence. Moreover, it 
turned out that ICD is shown also under very many kinds of amino acid existence. It 
turned out that the fission pattern of ICD changes with **** arrangement of the 
optically active substance to be used, and there is an inclination which shows ICD of a 
same sign if **** arrangement is the same. If this property is used, it is possible to 
use ICD of a polymer 1 as a means to expect **** arrangement of various amines or amino 
acid underwater. The result of underwater ICD under various amino acid existences is 
summarized in Table 3, and the result of underwater ICD of various optical-activity 
amines and the polymer 1 under amino alcohol existence is shown in the next table 2 in 
it. 

[0021] 
[Table 2] 
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[0022] 
[Table 3] 
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[0023] In addition, the Measuring condition of ICD of Table 2 is as follows. 
Measuring condition (Table 2) 

polymer 1:1.0 mg/mL:5. 6mmol monomeric unit / mL chiral amine / 1 (mole ratio); polymer 

10 solvent: — water eel length: — 0.05cm measurement temperature: — room temperature 

(about 25 degrees C) 

[theta] ; unit (degree cm2 dmol-l) 

lambda; unit (nm) 

[0024] The Measuring condition of ICD in Table 3 is as follows. In addition, a of front 
Naka expresses amino acid / polymer 1 (mole ratio) ; 2, and b expresses amino acid / 
polymer 1 (mole ratio) ; 5. 
Measuring condition (Table 3) 

polymer 1:1.0 mg/mL: 5. 6mmol monomeric unit / mL amino acid / 1 (mole ratio); polymer 10 
solvent: — water eel length: — 0. 1cm measurement temperature: ~10 degrees C, 0 degree 
C, and 25 degrees C (temperature control was performed using a Peltier style thermostat 
by Jasco Corp. ) . 

[theta] ; unit (degree cm2 dmol-l) 
lambda; unit (nm) 

[0025] A polymer 1 is underwater and is the following type [0026]. 
[Formula 6] 
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[0027] Compound (12) come out of and expressed It also turned out under various optical 
activity aminosugar existences containing the antibiotic of - (18) that this field shows 
an ICD peak. The polymer of this invention was understood from this that the application 
as a dissymmetry discernment ingredient of various natural products is possible. The 
result of underwater ICD of the polymer 1 under various optical-activity aminosugar 
existences is collectively shown in Table 4. 
[0028] 
[Table 4] 
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[0029] In addition, the Measuring condition of ICD of Table 4 is as follows. In 
addition, the solubility of the hydrochloride of aminosugar was melted and used for the 
alkali water solution containing NaOH of about 0. 5 equivalence of a corresponding 
hydrochloric acid. 

Measuring condition (Table 4) 

polymer 1:1.0 mg/mL: 5. 6mmol monomeric unit / mL aminosugar / 1 (mole ratio); polymer 5 

solvent: — water eel length: — 0.05cm measurement temperature: — room temperature 

(about 25 degrees C) 

[theta] ; unit (degree cm2 dmol-1) 

lambda; unit (nm) 

[0030] 

[Embodiment of the Invention] As an aryl group in Fori (phosphono aryl acetylene) 
expressed with the formula (I) of this invention the carbon numbers 6-30, such as a 
phenyl group, a naphthyl group, and a phenan tolyl group, — desirable — the monocycle 
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type of 6-15 — The hetero ARIRI radical of the monocycle type of 5 which contains 1-3 
nitrogen atoms, such as a ring type aromatic series radical of a condensed-ring type or 
a polycyclic type, and a pyridyl radical, a quinolyl radical, an oxygen atom, or a 
sulfur atom as a hetero atom - 8 members, a condensed-ring type, or a polycyclic type 
etc. is mentioned. Although it is characterized by the phosphorous acid radical (-P (0) 
2) having permuted Fori (phosphono aryl acetylene) of this invention by these aryl 
groups, and there will be especially no limit if it is a location replaceable as a 
permutation location of a phosphorous acid radical, the composite ease of carrying out 
etc. to the para position is desirable. These aryl groups may have a substituent other 
than the above mentioned phosphorous acid radical further, and an alkyl group, an alkoxy 
group, an ester group, etc. are mentioned as such a substituent. However, in order to 
make the hydrophilic property of the polymer of this invention hold, it is not desirable 
to introduce a hydrophobic substituent which bars the hydrophilic property of the 
polymer of this invention. 

[0031] The polymer of this invention can carry out the polymerization of the ester or 
the salt of phosphono aryl acetylene which is the monomer to the bottom of existence of 
transition-metals compounds, such as Rh, Ru, W, and Mo, and the catalyst which consists 
of a transition metal complex preferably, and can hydrolyze and manufacture an ester 
object if needed after a polymerization. 2 is mentioned as a desirable polymerization 
catalyst (norbornadiene) . As a solvent in a polymerization reaction, aprotic polar 
solvents, such as hydrocarbon system solvents, such as ether system solvents, such as a 
tetrahydrofuran (THF) and dioxane, benzene, and toluene, dimethyl sulfoxide (DMSO), and 
dimethylformamide (DMF), water, etc. can be used. Reaction conditions, such as 
polymerization temperature and polymerization time amount, can determine suitably the 
boiling point temperature of low temperature - a solvent etc. The following examples can 
be referred to for details. 

[0032] As polymerization degree of the polymer of this invention, it is 500 or more 
still more preferably 100 or more more preferably 50 or more five or more. As a salt of 
the polymer of this invention, metal salts, such as sodium salt and potassium salt, 
organic ammonium salt, etc. are mentioned. The monomers at the time of manufacturing the 
polymer of this invention can be manufactured by the well-known approach. For example, 
the substituent of a permutation aryl acetylene compound can be manufactured by the 
approach of phosphite-izing etc. The following examples can be referred to for details. 
[0033] Although Fori (phosphono aryl acetylene) of this invention has a desirable thing 
used as the helical structure of cis — tolan SOIDO, it is not limited to this. About the 
manufacturing method of a new polyacethylene derivative, and unique chiral discernment 
ability, this invention has the peculiar property in which underwater shows circular 
dichroism to a long wavelength field, under existence of optical activity amine and 
amino alcohol, amino acid, aminosugar, etc. , and can use the derivative of this 
invention as high-performance material, such as a chiral sensor, an optical-resolution 
agent, liquid crystal, and a non-linear optical material. By applying this invention 
further, use in the high sensitivity sensor of amino acid or aminosugar is attained. 
[0034] 

[Example] Hereafter, although an example explains this invention more concretely, this 
invention is not limited to these examples. 

[0035] Example 1 The synthetic scheme of the polymer of ****** of Fori (4-phosphono 
phenyl) (acetylene) (polymer 1) is shown below. 
[0036] 
[Formula 7] 
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[0037] 1. (4-diethyl phosphono phenyl) — bottom of synthetic nitrogen-gas-atmosphere 
mind of acetylene (DEPA), and 4-BUROMO iodobenzene 20g (71mmol) — triphenyl phosphine 
300mg (Llmmol), 330mg [ of copper iodide ] (1. Tmmol), and triphenyl phosphine palladium 
dichloride 200mg (0. 28mmol) — it was made to react with 20 hour trimethylsilyl 
acetylene lOmL (73mmol) at a room temperature the bottom of existence, and among 
desiccation triethylamine (235mL) The insoluble section was removed by filtration and 
the non-dense product was obtained quantitatively after distilling off a solvent, among 
these, 17. 7g (73mmol) — the mixed solvent of desiccation toluene (368mL) and 
triethylamine (llmL) — melting — triphenyl phosphine 92g (0.35 mols) and 
tetrakistriphenyl phosphinepalladium 4. Ig (3. Immol) — it was made to react under 
existence and phosphorous acid diethyl 10. 3mL (74. 5mmol) and nitrogen-gas-atmosphere 
mind The product was removed by filtration after 6-hour reflux at 110 degrees C, and the 
solvent was distilled off. The column chromatography (an eluate, an ethyl-acetate :hexane 
= 1:5) by silica gel refined the product, and the corresponding trimethylsilyl acetylene 
derivative was obtained. Furthermore, it mixed with the THF solution (l40mL) of the 
tetrabutylammonium fluoride of one convention among the desiccation tetrahydrofuran 
(THF) (70mL), and stirred at the room temperature for 3 hours, the trimethylsilyl 
radical was removed, and the acetylene (the following, DEPA, and brief sketch) which is 
the specified substance (4-diethyl phosphono phenyl) was obtained. Vacuum distillation 
performed purification and 7. 2g (71% of yield) of transparent and colorless liquids was 
obtained (boiling point (b. p.) = 116-122 degree C/0. 7mmHg). IH NMR spectrum of DEPA is 
shown in drawing 1 . 

[0038] 2. Under nitrogen-gas-atmosphere mind, the polymerization reaction polymerization 
used Desiccation THF and performed it to the solvent. 2 (nbd= norbornadiene) (30. 2mg, 
0. 13mmol) was used for the catalyst, and the polymerization of the DEPA (3. Ig, 13. Immol) 
was carried out at 30 degrees C under desiccation triethylamine (3. 6mL) existence for 16 
hours (nbd). The mole ratio of 0. 5M, a monomer, and a catalyst of monomer concentration 
is [DEPA] /[Rh] =100. Diethylether of an overlarge was filled with the reaction solution, 
and the yellow orange fibrous polymer (the following, Fori DEPA, and brief sketch) was 
obtained at 86% (2. 7g) of yield. Number average molecular weight (Mn=l. 28x105) and 
molecular weight distribution (Mw/Mn=7. 0) were searched for from the steric exclusion 
chromatography (SEC) (an eluate, THF-0. 1% tetrabutylammonium bromide) which makes 
polystyrene a correlat ion sample. After stirring obtained Fori DEPA at a room 
temperature in 5 convention desiccation methanol solution of sodium methoxide for 55 
hours, it neutralized by HCl, and further, residue was melted to distilled water after 
distilling off a methanol, and centrifugal separation recovered the precipitate produced 
by making it acidity by HCl again. Furthermore, melt in little water, it was made to 
freeze-dry after 1-time washing with water, and Fori (4-phosphono phenylacetylene) (the 
following, a polymer 1, and brief sketch) was obtained quantitatively. The rate of 
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cutting of the ester group for which it asked from IH NMR spectrum was about 98%. From 
IH NMR spectrum of a polymer 1, it is thought that the stereoregularity of a generation 
polymer is about 100% cis — tolan SOIDO. 60-degree C IH NMR spectrum is shown in drawing 
2 among dDMSO-6 of a polymer 1. 

[0039] Example 2 The absorption spectrum and CD spectrum under polymer [ which was 
obtained in the dissymmetry discernment ability example 1 based on whorl induction ] 1 
and (R)-, or (S) -1- (1-naphthyl) ethylamine (2) existence were measured under the 
following conditions. 

Measuring condition ( drawing 3 ) 

Polymer 1:1.0 mg/mL: 5. 6mmol Monomeric unit / mL(R)-, or (S) -l-(l-naphthyl) ethylamine 
(2) (280mmol) ([l-(l-naphthyl) ethylamine] / [polymer 1] =50 mol/mol) 
solvent: — DMSG eel length: — 0.05cm measurement temperature: — a room temperature 
(about 25 degrees C) 

Absorption spectrum: Jasco Corp. JASCO V-570CD spectrum: Jasco Corp. JASCO A J-725L 
measurement result is shown in drawing 3 . (a) in drawing 3 is [ CD spectrum of polymer 
l-(R)-(2) and (c of CD spectrum of polymer l-(S)-(2) and (b)) ] the absorption spectrums 
of polymer l-(R)-(2). 

[0040] Example 3 The sign and molar ellipticity [theta] of the inside of DMSG (Table 1) 
or the underwater (Tables 2-4) Cotton effect under existence of a polymer 1 were 
measured about the compound of measurement versatility of the fission mold Cotton effect 
under the Measuring condition shown in each table. A result is shown in Tables 1-4. 
[0041] Example 4 The underwater absorption spectrum and underwater CD spectrum with 
(S) -phenyl ARANI Norian (compound (S) -7) ( drawing 4 ) or (S) -leucine (L^leucine) ( 
drawing 5 ) of the polymer 1 obtained in the dissymmetry discernment ability example 1 
based on underwater whorl induction and optical activity were measured under the 
following conditions. 

Measuring condition ((S) -phenyl ARANI Norian (compound (S) -7)) ( drawing 4 ) 

Polymer 1:1.0 mg/mL: 5. 6mmol A monomeric unit / mLL-phenyl ARANI Norian 56mmol ([phenyl 

ARANI Norian] / [polymer 1] =10 mol/mol) 

solvent: — water eel length: — 0.05cm measurement temperature: — a room temperature 
(about 25 degrees C) 

Absorption spectrum: Jasco Corp. JASCO V-570CD spectrum: Jasco Corp. JASCO J-725L 
Measuring condition ((S) -leucine (L-leucine) ( drawing 5 )) 

Polymer 1:1.0 mg/mL: 5. 6mmol A monomeric unit / mLL-leucine 56mmol ([leucine] / [polymer 
1] =10mol/mol) 

solvent: — water eel length: — 0. 1cm measurement temperature: -10 degrees C, 0 degree 
C, and 25 degrees C (temperature control was performed using a Peltier style thermostat 
by Jasco Corp. ) . 

Absorption spectrum: Jasco Corp. JASCO V-570CD spectrum: Jasco Corp. JASCO J-725L [0042] 
A result is shown in drawing 4 and drawing 5 . (a) in drawing 4 is CD spectrum of 
polymer l-(S)-(7), and (b) is the absorption spectrum of polymer l-(S)-(7). CD spectrum 
(each of polymer l-(S)-(7), 25 degrees C. 0 degree C, and -10 degrees C) and (d of (a) 
in drawing 5 , (b), and (c)) are the 25-degree C absorption spectrums of polymer 
l-(S)-(7). 
[0043] 

[Effect of the Invention] It can offer the new poly aryl acetylene derivative, and this 
invention has unique chiral discernment ability, and the poly aryl acetylene derivative 
of this invention has the peculiar property in which underwater shows circular dichroism 
to a long wavelength field, under existence of optical activity amine and amino alcohol, 
amino acid, aminosugar, etc. , and can use the derivative of this invention as high 
sensitivity high-performance material, such as a chiral sensor, an optical-resolution 
agent, liquid crystal, and a non-linear optical material. Moreover, the poly aryl 
acetylene derivative of this invention is excellent in the solubility over water, and 
underwater use is also possible for it. 

[Translation done. ] 



9 of 9 



8/3/2006 3:34 PM 



(i9)H*H»«Ffi' (jp) <'2) ^ ^ J}^ 1^ ^ (A) aimwtawAms^ 

#0^2001-294626 
(P2001-294626A) 

(43)^ B ¥BBl3^iO^ 23 B (2001. 10. 23) 

<5i)intci.' mmn fx f-^a-rc^*) 

C0 8F 38/00 C0 8F 38/00 4H0 5 0 

C 0 7 F 9/38 C 0 7 F 9/38 F 4 J 1 0 0 



m^tm^ gf^jecD&s ol (±12 m) 



(2i)ms## 


4982000- 1 1 1548( P2000-11 1548} 


(7i)taiaA 


396020800 


(22)mSB 


¥JE£12¥4 ^ 13B (2000. 4. 13) 




«55*;iiPTfr*iir4Ta ima^ 








Aft 
























ttrGB »@ 






















(74)'f^A 


1001026^ 














F^'-A(##) 4H050 AB81 








4J100 AT05P BA64P BC43P JA32 



(54) :i«U (:*;X:tc/7'U~Jl'7-fe5^U>') Rac^-n*fflV>/fc=1r9;^fe>1)— 



(57) imm 

H 

u na5J.u±oS[?:5^-ro ) T'S^nssp'j (5^;^* 
HB-^ti, Bute^t'u (4-^x.t^y7'J->'^7•fe5=•^» x(± 

5o 




(2) 



m^m 1 ] 'A^iD 

Util 




(I) 



n^i5W±^D^;&,T^■ro ) TS^tl^jHU (j^X* 10 

lCia«(04<U (*X.t^/7U-;l/7-t^U'>') X{±^-<0 20 
a^C^A^ 4<U (4-.1-xX:f^y7x:i;l/7-b^L/y) 

cii^s 7 ] 1 ~ 4 <D^^tmHcmm<D^^ u 

^^j^fJ^lJo 30 

nmmsi .-Ku 0t^x4-^y7'J-;^7•b^^y) x 
Co 0 0 1] 

;U7-trf-b» Xfi^O^. ^n^fl1i/^/c^ v;l/-fe>^t 
'J ot^xt>y7U-;i/7-t^u» iif* 40 

[0 0 0 2] 



It gfl 2001-294626 

2 

mr»flBg 56-106907^) . )fe^ffittJJ?U 7^^ U 

fimrs. h'mmi^ mmmse-i 6 7 7 0 8#) 
[0 0 0 3] sfc. (4-*;^.t^+ 

'>7x::i;l/) 7-t^b>'CDa^f**^\ i^'^ 
v'K (DM SO) OJ;^=5:Wil^j«*T'7t^Stt^7^ 
>-^75/7;l'3-;Hc5ttT, :«-SS©^eP3z:fei± 
(I CD) ^^s-rc^^MtfiLTV^^ (!|tlf1¥9-17 
6 2 4 3^) „ il©a--i':ft'i4SlcJ;<3. +7;U-lry 

[0 0 0 4] 
[0 0 0 5] 

ate I CD%fg]K-r?>c:i:^Mttibfco mc. 7j<cfT'« 
2 0Me(D(?§7^y^O^Tti:7l^LT. ^P.(C. tit 

[0 0 0 6] fip-fe, *5^B^tt, i^jS: ( I ) 

[0 0 0 7] 

[fk2] 

(I) 




[000 8] (Sff', A r U >^ai:-Sj^$n/c7 
•J-;HS;|r^L. na5J.)(±<DS!(;&5^-ro ) T^^nS 
(4-^X^-^y7'J-7^7•trf■^» Xfi^OiSitcM-r 
-So */c, *|gB^li, fjIfi'l^U (5l->7.4->y7'J-;U7-b 

[0 0 0 9] i£¥o^^p.aM«oM^?>e>, tKi^T'©^^ 

?>*^ 7 5yg^7 5ys|;&$t?75y7;b3-;l/(D4^ 
^ 'J T- -c -^7j<4'T«,Jtlc^t±i L/cefi]{i ens T'(J ^ 



(3) 



^Ltcif (mW9- 1 7 6 2 4 3^), m.'Bi.XS:^^ 

n^mmr^ctti^X'trco m^^i. -x^ (lo 

[0 0 10] 
Lit 31 




.OH 



OH 



(II) 



10 



coo 1 1] ( (4->t^7.*y7x::i 

LTSjH^-r^o '-Kw-Hi, n^(omwr\ mn-'^ 



#M 2001-294626 

4 

fett (I CD) if-^^^L/ho {jaj^ff. 7t^r£14<D 
(R) (S) -1- x^;i/7 5 

> (fb^if^ (2) ) SffiTT'^i>§SO^«ap3-fett (I 
CD) kr-^^^L/c„ ElStC. DMSOif, MS 
251C)T<D. (R) -Xa (S) - 1 - (1 -• :f75" 

)lRlfCDX^^h)\^^fnTo 0345© (a) 
-1- (S) -1- {l-i-7^}l) x^;U75>'<DC 
DX-^^I^h/k (b) tiTKUv-l - (R) - 1 - (1 
— :^7^;^) xf-;l/7^ yoCDX^^ h;k (c) (i 
Ji^'J-e-1- (R) -1- (l-t7^;U) X5^;U7^ 

[0 0 12] cnmWiii. )le^?S14*7 5^-^7 5/7 

[0 0 13] 
lit 41 



(«)-3 



(.sys 



cxx« 0^°" cyx: 

(J>6 (JVT «X (Ut2S)-9 (U2A)-10 



[0 0 14] Tm^n^it-^^ (2) ~ (1 0) 0)te^ 

Stt75>'-^75y7;l/3-;i/i?ffiTT-tiai1tic I CD 

^^^bfcA\ I CDCD^S/'?^->'t±ffll/^;5)t^rgtt{* 

CD?:S^-rMlolA^fe5c:i:A^toA>-5fc:o C(Dit 

H^fijffl-r^t, t^^tD75><Diie(*fS[s^^ffi-r5? 
si:LT> r^*j-7-i<Di cD^^mt^ntt^^mx- 



xx;l/) 7-tr^U>©®^(*<D«^{i. I C DSa^^fia 

i: § i: , *^b;j©4-° U v- i imisbx i^m&Xh 
S^SA^o ailCBfj^dbfdb^ (2) ~ (1 0) o 
yt^m^y = cfc t;7 = / 7;l/a-;UifiFSTT'tD5H 'J 
V-l(DDMS0cfOI CDOilS3g?:$i:46T^-ro 
[0 0 15] 

[an 



(4) WmZ 001-294626 

5 6 
;i^»JT-ii:7'< >^o^SM=i-y h>a*c^^-^:ai;^^ JU«P3^ [&] 







an =3 V K > 








[^xlO-5(X) 




leixlCT'CK) 






(Ryi 




6.72 (430.0) 


+ 


3.71 (365.0) 




325 (328.0) 


(5)-2 




6.01 (430.0) 


- 


3.64 (365.0) 


+ 


3.21 (328.0) 






5.25 (431.0) 


+ 


3.15 (365.0) 




2.83 (327.0) 


(10-4 




2.06 (429.0) 


+ 


1.39 (365.0) 




1.31 (328.0) 






4.74(430,0) 




Z47 (365.0) 


+ 


2.32(329.0) 


(S>6 




1.89 (430.0) 




1.02(366.0) 


+ 


0.99 (328.0) 


C5)-7 


+ 


4.89 (434.0) 




2.74(366.0) 


+ 


2,65 (328.0) 


W-« 




4.64 (431.0) 


+ 


2.81 (366.0) 


+ 


2.68 (328.0) 






6.31 (432.0) 


+ 


3.66(366.0) 




3.36(329.0) 


(i5.2R>10 


+ 


7.14 (430.0) 




3.93 (366.0) 


+ 


3.72 (328.0) 



[0 0 16] m\^(o\c Dmi'^^mmyo^ 
m^m^ m \ ) 

1 : 1 . Omg/mL : 5. 6mmo 1 

+^;i/75:y/5}^Uv-i (t;i/it) ;5o 

r^^: DMSO 

: 0. 0 5cm 

[6] ; (degree cm' dmol ' ) 30 
A ; ^{4 (n m) 

[0 0 17] 4^Uv-H±7i<tCRj}g-eS'9. 7k^l:h^ 

#-aT. D M s 0 i: mmc u ^-±m(ow&r.mm^ 

^-Uiyt^^^(D (S) -7x:i;b7^-/-;l/ (it 
(S) -7) ) Xli (S) -D^t'S/y (L-D-Tv' 



fco 04tC. 7j<4^. imz 5V) X(D. (S) -7 
x::i;l/7^^y-;l/ (7) ^^ETT^OC DSt/MX^ 
^h^U^^-To 04 4^(0 (a) {±#UV-1- (S) - 
7x^;l/7^^/-;KDCDX^^ h;k (b) f±4<U 
v-1- (S) -7x::i;l/7v^y-;l/0®l|XX^^? h 

[0 0 18] mSK^ yh^. ~ 1 OX. OX. RXSZ 5 
W(D (S) -P^Ti/y^ftTTcD/J^Uv-l C07J<4»T 

(a) . (b) . (c) (S) -u^iy 

yo^nrn. 25X. ou -lorT^DCDx^^ 

h;k (d) {i4^Uv-l- (S) -KDZSXXiD^ 

[0 0 19] 
[ft 5] 



(5) 




001-294626 

8 

NHz 

- OH U 



(5>7 



CO 

(1«,2S>9 



'OH 



/~\-CH40H 
N 

CH3 
(S)-ll 



[0 0 2 0] -Vm^n^it-^^ (5) ~ (9) RD'fb^ 
(1 1) c03t^?g1475y^7Sy7;l/n-;l/#ftT 

7 5y®#aTT't I CD^^-rci;A^t)*^o/co I c 

Tiffkt, l6ftiSBA"i|RlDTfeniJ|nl?f^£DI CD^/T^ 20 



feSo i^©g2{Ci|i>«7C0^^g1475>Rr;75/7;b 
3-;l/l^STT©'t°Uv- 1 (D7j<4'T(D I C DO^S* 
g3tCli>J?c07^ygEl^ftTT'(D7j<f|'T'<D I CD<0 

[00 2 1] 
[«2] 



»2 3V h: 



W3 K> 



> 




[01 X 10-3 (X) 


C^xlor^W 




(5)-S 




0.73 (428.0) 


+. 2.01 (364.0) 


1.56 (327.0) 








+ 0.65 (365.0) 


0.48 (327.0) 


(5)-7 


+* 


10^ (430.0) 


- 28.4 (364.0) 


- 21,8 (328.0) 




+ 


1.14(431.0) 


' 2.91 (367.6) 


+ 2.61 (329.0) 






1Z5 (427.0) 


- 34.4 (363.0) 


+ 25.6 (328.0) 






0.67 (430.0) 


+ 1.83 (363.0) 


133 (327.0) 



[002 2] 



[a 3] 



(6) ^mZOO 1 -2 9 4 6 2 6 

9 10 



mn 








^2 3' 










25 "C 




0*»C 




-10 














1 




+ 


0.58 (365) 




2.63 (369) 




— 


2 




+ 


0.24 (361) 




1.18(365) 


+ 


1.81 (365) 


3 


L-Q<v> 


+ 


1.07 (364) 


+ 


2.20(365) 


+ 


2.70 (365) 


4 




+ 


L09 (364) 


+ 


2.37 (364) 


+ 


2.89(364) 


5 


L-yp y > 


- 


1.31 (365) 


- 


2.34 065) 




2.65 (365) 


6 




+ 


0.72 (366) 


+ 


1.58 (366) 


+ 


1.99 (366) 


7 




+ 


0.27 (368) 


+ 


1.33 (365) 






8 


L-b y > 


+ 


0.62 (363) 


+ 


1.98 (365) 






9 




+ 


0.66 (365) 


+ 


1.81 (365) 


+ 


2.39 (365) 


10* 




+ 


0.05 (367) 


+ 


0,36 (367) 


+ 


0.60 (365) 


11" 




+ 


0.45 (364) 


+ 


2,45 (366) 




— 


12*" 




+ 


0.08 (360) 


+ 


1.10 (365) 


+ 


2.08 (366) 


13^ 






0,99 (364) 




3.69 (364) 




4.10 (365) 


14«> 




+ 


3.65 (362) 


+ 


4.37 (364) 






15 




+ 


1.32 (365) 


+ 


3.05 (365) 


+ 


3.49 (365) 


16 








+ 


0,39 (363) 


+ 


0.76(364) 


17 






0.29 (363) 


+ 


0.60 (365) 






18 






0.98 (365) 


+ 


0.49 (358) 


+ 


2.07 (363) 


19 






2.15 (365) 




1.60 (365) 




0.93 (362) 



[0023] :&i3. mz(Di c D(Dm'^^mmy(Dm 

vI^Ut— 1 : 1 . Omg/mL : 5. 6mmo 1 "ty 
^-^it/m L 

+ ^;l/7 = >/4<UV-l (^r;l/Jt) ; 10 

■tJlU. : 0. 0 5 cm 
iJ'^fifi : ($tl2 5°C) 
[ 0 ] ; J^-{S (degree cm dnol ) 
X ; (n m) 

[0024] m3^(DlC D<r)iiJ^*ft{±WT<OJi ?) T- 

it) : 2, b{±7^ym/5t?';v-i (^^nt) ; 5^ 



iJS^f* (g3) 

Ji^'jv-l : 1. Omg/mL : 5. 6mmo 1 ^/ 
V— Ipfit/m L 

(t;l/lt) :io 

-b;Ufi : 0. 1 c m 

iJjgSlS : - 1 0°C. O'CRXSZ 5X (SS$iip{4H* 

[0] ; (degree cm dmol ) 
X ; #fii (nm) 

[0 0 2 5] V- 1 «7K4'T% Ttaie 

[0 0 2 6] 

[fee] 



11 



^OH HO OH 

* HCi HC! 



HO 

HO-i— ^-«<i-OH 

* HC; 

12 



(7) 



MeO. 



Ifgg 2 0 0 1 - 2 9 4 6 2 6 
12 



13 



14 



:nh2 Ha 

15 



HO 

HOHgC. 



NHCHa 



. ^ NHCNH2 



16 



OH 



NH 
3aH2S04 



OH 



Ov CH^H 

Ri--H,Ra--CHiNHi O 
R,».CH2NH2,r^--H 



HO- 
HjeNJ 



^OH 



OH 

17 



OH 

HO r CHa-NHa 

H^Si^2^NHa '*<2S04 

(fl«1.S— 2.(« 



18 

[0 0 2 7] TS^n^fb^tJ (1 2) ~ (1 8) Ota 



[0 0 2 8] 
CS4] 







3y h> 


















12 




0.24(423^ 




4.64 (363.0) 


+ 


3.66 027.0) 


13 




10.8 (427^ 




28.6 (364.0) 




22.8 (327.5) 


14 




0J27 (432,5) 


+ 


0.89 065^ 




0.55 (328.0) 


15 


•4- 


12.8 (4?^.0) 




35.7 (363.5) 


+ 


30.4 (327,5) 


If 




14.1 (428.5) 


4- 


36.1 (365.0) 




2D.1 (328.5) 


17 




1.15(427.0) 




2.62 (366.0) 


+ 


2.12 (329.(y) 


18 




7.66 (426.0) 




20,4(365.5) 


-1- 


16.6 (327.3) 



[0 0 2 9] ftib\ a 4 CO I c Dmi'^^mmT'DM 

iJ^^ff (S4) 

jf'Uv— 1 : 1. Omg/mL : 5. 6mino 1 
V-*fi[/m L 

T^ym/^-v^-i (^r^i/Jt) ; 5 
mm •■ 7j< 

•tr;l/fi : 0. 0 5 cm 



[0] ; (degree en' dnol ' ) 
A ; ( n m) 
[0 0 3 0] 

ff<DI^^S!(6~3 0. jif$L<{i6~l 5<DS^m^. ?S 



(8) 



13 

{ii:n^©7'j-;i/Sfcffi'j>^a (-P (0) (0 

[00 3 1] *5§0«CO4^'J V-fi, ^<Dt/v--e^§ 
t?.o »SH/^«^fi4jii:LT«. [RhCl 



tLXii. xh7tKD7vy (THF) , zy:^^^y 
%H<Dx-x;l/^ig(i. h;l/xy:S:H<Di^fl: 
7i<^^^{i, i^?i=f-jlX>lt^^i/¥ (DM SO) . i/y^ 
^;Ui^;L'A75K (DMF) ^i:'(D#:/D h >14@14?S 

[0 0 3 2] *|gBflo:)5j<Uv-c73a^gi:LTli. 5t:^ 
±, »SL<a5 01iC±. J:f3»5L<{il OOJW±, 



10 



20 



2001-294626 
14 



mt^cttt^X'^^o 

[003 3] *f§B^(Ojf? U 7 -JUT-t9-ly 

y) li. i/x-h7>y-r K©e)■a•^P)i^::Q:■^T^/•'5 

^rj::)r^)immmicmt^^o:>xh-DX. ^mB(Dmm 

m±)le^S14*75y^75y7;l'n-;K 75/^-^ 

sij. m^. 4mmyt^unm<ommmniihx(Dmm 

[0 0 3 4] 

[^M J-XT. mmmicx>?:^mfi^i:K)mmcm 

[0 0 3 5]||Sg^Jl >1^U ( (4->t^X.t^/7xX 

[0 0 3 6] 
[{t7] 



l-nQ-Br 



9H3 

H-CaC-Si-CHa 
6H3 



(PhaP)2PdCl2,Cul. PhsP 
B3N 



HgC-S l — ^ ^Br 
CHa 



0=^-OEt 
OEt 



MFPha)4. PPhs. TEA. 
in Toluene 



I 

-f 



— oi 



OEt 
P^Et 



BU4NF 



THF 



-OEt 



DEPA 




[0 0 3 7] 1. (4->^xf-;l/*;X.t^y7x-;l/) 7 
-tr^b> (DEPA) cO^fiK 

S«SHmT. 4-yD^H-F^y'tr>2 0 g (7 1 
mmo 1) ^hU7x— ;l/.iN;^7^y300mg (1. 



i)M80Na/MeOH 
iQHCIaq. 




Immo 1) . 3^iW.3 3 0n\g (1, 7mmo 

OOmg (0. 2 8mmo 1 ) #aET> g:^hUx$^yl/ 
(2 3 5mL) cf». MigT' 2 O^F^ h U 



'J;l/7-fef-Uy 1 OmL (73mmol) i:SJS?-& 

0i^^^mmcmrco c©9-6, 17. ?§ (73mm 

o 1 ) ^^iihyl/xy (3 6 8mL) h'Jxf-;V7^ 
:y (1 ImL) (Djl^McjgA^L, hU7x:i;U/hX 
7-09 2 g (0. 3 5mo 1 ) . Th7+7.h';7x 
:^;l/*7>7^'y''^^>''>A4. 1 g (3. Immol) 
#iaET> SU^'^v'x^;!/! 0. 3mL (7 4. 5mm 

o 1) tmm^m^TX'Kmt^rco i i oTT-e^ra 

i^^x^^yu ; -N+-9-y= 1 : 5) T-fflSL. m 

IC. I^^xh^t Ko77y (THF) (7 0mL) 
4", 1 ^<D-r h77^>'U7>'tx>i7A7;U;tU K<DT 
UF^m (1 4 0mL) i:jg^U MgT*3^ra«H$ 

hU^f-/l/->';;I/»^l^£L, gW1%-efe5 (4- 
->*xf^;l'.txX:f>y7xx;U) 7-tf-]yy DEP 

mcon&wi. 2 g mmi i %) ^ti/c c^;^, (b. 20 

p. ) =1 1 6 - 1 2 2°C/0. 7 mmHg) „ 0 HC 
DEPAid' H NMRX^^ hJl^^-To 
[0 0 3 8] 2. S^SJS 

fco DEP A (3. 1 g. 13. 1 mmo 1 ) ^^^Ic 
[Rh (nbd) CI] 2 (n b d =y;l/^K;l/-^>''x 
» (30. 2mg, 0. 1 3mmo 1 ) ^ffll/^T. ^ 
^hUx^yl/Z^^ (3. 6mL) #&T, 30°CT*1 

e^^a^^T-^/co ^-/v-jiaiio. 5M. •tyv- 

i:M!i'Dt;l/tk(i [D E P A] / [R h] = 1 0 OTfe 30 
?>o Sf5r§?S^::^iifJcOi/'x^;l/x-x;l/tca€, Hffi 
fei?««<D4<U^- (OT, ^-J<'; D E P A i:BSie) ^HX 
$8 6% (2. 7g) T't^fco 4^U:^^Uy*^*p-9-> 
7;Ut-r?.^-rXg^l^^avhi7'^7^'- (SEC) 
(}§^?S. THF-0. 1 %xh^7^-'l/7>'^::::'i7A 
7d5F) <kf)^¥i^i^?M (Mn = l. 28x1 
0" ) . ^^'nXWfi (Mw/Mn = 7. 0) ^M^tzc 
m^nfct^^ODEP A^-fhV'fL.^i h^i^Y^CDSm^ 

HC iT-ft'fnL. j^jt^ 40 

BMK'm^ nifu c 1 T^ttlc-r s c i: tc 19 4 

8t??'^. '>«07j<tjg*^L, 4^>; (4- 

>t^x.t^/7x-;^7•fe^^» (WT^ 4<Uv-ii:B& 

IS) ^mmmicmrzo ' h NMR7>-<^'h;ui 19*16 

fcxxx;l/»0^»f${i^ 9 8 o fco JJ^ U V- 1 

So E2{C5HUV-l«DMSO-d6 ff, eCCT'tD 
' H NMRT^^i/hJl^^sto 50 
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[00 3 9] mmm 2 ^•^A^mmcm-^ < T-^rnxm 
^SS(?iJiT'f#&n/-c4f;v-K Ra* (r) -xti 

(S) - 1 - (1 -:^75^;W x^;l/7~> (2) 
T'iJ^Lfco 

iJ^^ff (03) 

1:1. Omg/mL : 5. 6mmo 1 

v-.^fi[/m L 

(R) -Xlt (S) -1- il-i-y^A) x^;l/7^ 
> (2) (2 8 0mmol) ( [ 1 - ( 1 — :^7^7^) 
xf-;l/75>'] / [iJ<Uv-i] =5 0mo I /mo 
1) 

jtji: DMSO 
-t;Ufi '.0. 0 5cm 
PJ^SS : gfi ($5 2 5 °C) 

MX-?^' : 0*^^ (tt) J A SCO V-5 
7 0 

CDX'S^' : 0*^^-7^ (:») J A SCO J -7 
2 5 L 

m&^^^m3i,c7rs-ro m3fp(D (a) ti^uv-i- 

(S) - (2) cDCDT.'-?^' h;K (b) {i4^'JV-l 
- (R) - (2) ©CDX'^^^ hyk (c) (±>t^'Jv- 
l- (R) - (2) OSilR;^'^^ h-'UT-feSo 

[00 4 0] mmm 3 ^^s^Jn h y^^om^ 

O^J (an (^2-4) T'£Dn-y hVsC&^CO 

??^Rtft;btSR$ [0] ^micmtm^^i'^rx' 

m^Ltzo i^^^g 1 ~ 4 tc^-To 

[00 4 1] ^sgCT4 zKffT'CDe.■t^^KS^i:»•i■<^ 

l|jEil«lTliP.nfcjKUv-K Rt/^^ffittiD (S) 
-7xx;l/7^-/-;U (fb^tl (S) -7) ) (0 

4) xii (s) -P'T-^:/ (L-P-r-^) (05) i: 

ffTT«Ufco 

iJai^ft ( (S) -7xx;l/77xy-;l/ (fb-^it^ 
(S) -7) ) (04) ) 
4<UV-1 : 1. Omg/mL : 5. 6 mmo 1 ^r/ 
V-ijifit/m L 

L-7xx;l/7^xy-;l/5 6mmo 1 ( [7xx;l/7 
^xy-;l/] / [4<UV-1] = 1 Omo 1/mo I) 

: * 

-tr^l/fi : 0 . 0 5 c m 

SJ^iSfi : S?S (?i^2 5t:) 

fSSiiSLT.^^ hJl : B*^"7t (») J A S C O V-5 
7 0 

CD;^-?^h;l/: 0*^)t (^!S) JASCO J -7 
2 5 L 

SJ^^ff ( (S) -P-Yi/^ (L-P'Ti^^') (0 

5) ) 



(10) 



17 



1:1. Omg/mL : 5. 6mmo 1 * 
V-#{4/m L 

L-U^'»5 6mmo I ( [a^->y] / [jHUv- 

1 ] = 1 Omo 1 /mo 1 ) 

: 7j< 

•tr;Ufi : 0. 1 c m 

PJ^fgfi : - 1 0°C. o°CR?>'2 5°C (rgaffJ^JiB* 

g5iRX-?^h;l/: B*^7te («) JASCO V-5 

7 0 10 

CDX--^^7h;l/ : 0:$:^Jt JASCO J-7 

2 5 L 

[0 0 4 2] ^m^04St;05»i:5^-ro 04(1'© 
(a) ti/K'Jv-l- (S) - (7) (DZXiT^^^V 

;k (b) {i4<uv-i- (s) - (7) mm.:^^^ 
h;l/T'fe5o 05ttJO (a) . (b) , (c) t±i}^Uv 

-1- (s) - (7) o^n^n. 2 5°c. o°c. -i 

O-CT'COCDX'^^ h;k (d) tiJi<Uv-i- (S) 
- (7) <D2 5TT?«D?R1RX'^^ h;l/TS?)o 
[0 0 4 3] 20 

7;Ua-;k 7 Sy^V7 = y SI§(D#ffiT. 7j<4'Tft 

[0E(Dffl*%iJiB^] * 
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[01] laiii. :^mmt/-^-t.rs.^ (4-i/*x^ 

;l/4-vX;^/7x^;l/) 7-t^UXDC D C 1 3 4^. 2 5 

[02] 02{i. *fga«CD;J<>J (4-5^7./t>y7x:l;^ 
7-b5^^» £DDMSO-do tf^, 6 0°CT'O' H N 

[03] 03a. DMSOcf, MS (^2 5°C) TO, 
(R) -Xtt (S) -1- x^;l/75 
VI^SETT'O, *|gB^£0>-p'J (4-d-^X5^y7xx;^7 

'^^'h;U^^fo 0 34'O (a) «>1^'JV-1- (S) 
- 1 - (1 -■ f79^;l/) xf-;U7^><DC DX^^ h 
(b) tt5j<yv-l - (R) -1 - (1 -:^7^ 
x^;l/7^>OCDX'^^h;U, (c) ^i:>■KUv- 
l - (R) - 1 - (1 — f 79';l') xf-;U7^ yo^lR 

[0 4] 0 4ti, 7l<>4', (Itl2 5°C) T©, (S) 
-7xX7U77xy-;l/ (7) #STT'0. *fgBg<D.i^ 
U (4-4-^X4-^y7x:i;l/7-t^b>') (4^Uv-l) 
©CDStMlRX-^^'b/b^^-ro 0 4 4"© (a) 
Uv-1- (S) -7x::::;U7^-y-;KDC DX-?^ 
h;k (b) ti.KUT-1- (S) -7xx;U75::iy 
-;l/©Kl|XX'^^ hJlX'h^o 

[05] 05(±, 7j<iti, -1 0°C. or. Rt;2 5°CT- 
(S) -a^'i/y#aTT(D, *%B^04^'J (4- 
>t^X4-^/7x-;^7■t^^^) (JJ^UV-I) flDMX 
'^i' h/bRtfC DX'^^' b/l/^^R-To m5^(0 (a) , 

(b) , (c) I - (S) -P'l'v-y(D-?-n 

•rn, 25''C, 0°C, - 1 0"'CT(DCDX--<i' 

(d) ti4?'jT-l- (S) - 7 <D 2 5 1CT?©«R1RX'^ 



[01] 



•CH3 



H-C-C 



CHCtj 



I I < I I I 



-CHz 



TMS 



0 




[03] 




350 400 450 500 550 

i£5 (nm) 



